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INTEGRATION PROCESS MANAGEMENT
CONSOLE WITH ERROR RESOLUTION
INTERFACE

CROSS REFERENCE TO RELATED
APPLICATIONS

Related subject matter is contained in co-pending U.S.
patent application Ser. No. 12/110,607 entitled “System and
Method For Automated On-Demand Creation of a Custom-
ized Software Application,” filed on Apr. 28, 2008, the dis-
closure of which is hereby incorporated by reference.

Related subject matter is also contained in co-pending U.S.
patent application Ser. No. 13/333,517 entitled “System to
Automate Development of System Integration Application
Programs and Method Therefor,” filed on Dec. 21, 2011, the
disclosure of which is hereby incorporated by reference.

Related subject matter is also contained in co-pending U.S.
patent application Ser. No. 13/471,847 entitled “Monitoring
Business Processes with Hierarchical Dashboard,” filed on
Mar. 19, 2012, the disclosure of which is hereby incorporated
by reference.

Related subject matter is also contained in co-pending U.S.
patent application Ser. No. 13/423,749 entitled “System for
Predicting Integrated System Process Performance,” filed on
May 15, 2012, the disclosure of which is hereby incorporated
by reference.

FIELD OF THE DISCLOSURE

This disclosure generally relates to information handling
systems, and more particularly relates to an integration pro-
cess management system with an error resolution system and
graphical user interface for resolving integrated business pro-
cesses system errors.

BACKGROUND

As the value and use of information continues to increase,
individuals and businesses seek additional ways to process
and store information. One option is an information handling
system. An information handling system generally processes,
compiles, stores, and/or communicates information or data
for business, personal, or other purposes. Because technology
and information handling needs and requirements may vary
between different applications, information handling systems
may also vary regarding what information is handled, how the
information is handled, how much information is processed,
stored, or communicated, and how quickly and efficiently the
information may be processed, stored, or communicated. The
variations in information handling systems allow for infor-
mation handling systems to be general or configured for a
specific user or specific use such as financial transaction
processing, procurement, stocking and delivery tracking, pro-
vision of data services and software, airline reservations,
enterprise data storage, or global communications. In addi-
tion, information handling systems may include a variety of
hardware and software components that may be configured to
process, store, and communicate information and may
include one or more computer systems, data storage systems,
and networking systems. Today, most business enterprises
have sophisticated computing systems that are used both for
internal operations, and for communicating outside the enter-
prise’s network.

BRIEF DESCRIPTION OF THE DRAWINGS

It will be appreciated that for simplicity and clarity of
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2

essarily been drawn to scale. For example, the dimensions of
some of the elements are exaggerated relative to other ele-
ments. Embodiments incorporating teachings of the present
disclosure are shown and described with respect to the draw-
ings presented herein, in which:

FIG. 11is ablock diagram illustrating a distributed business
network system according to an embodiment of the present
disclosure;

FIG. 2 illustrates a visual model of an example business
process integration according to an embodiment of the
present disclosure;

FIG. 3 is a flow diagram illustrating an error resolution
search method according to an embodiment of the present
disclosure;

FIG. 4 is a flow diagram illustrating an error message
scrubbing method according to an embodiment of the present
disclosure;

FIG. 5 is a flow diagram illustrating a resolution article
scrubbing method according to an embodiment of the present
disclosure;

FIG. 6 is a flow diagram illustrating an error message
resolution monitoring method according to an embodiment of
the present disclosure;

FIG. 7 is a flow diagram illustrating a scrubbed error mes-
sage monitoring method according to an embodiment of the
present disclosure;

FIG. 8 is a flow diagram illustrating an error message
monitoring method according to an embodiment of the
present disclosure; and

FIG. 9 illustrates a block diagram of an information han-
dling system according to an embodiment of the present
disclosure.

The use of the same reference symbols in different draw-
ings indicates similar or identical items.

DETAILED DESCRIPTION OF DRAWINGS

The following description in combination with the Figures
is provided to assist in understanding the teachings disclosed
herein. The following discussion will focus on specific imple-
mentations and embodiments of the teachings. This focus is
provided to assist in describing the teachings and should not
be interpreted as a limitation on the scope or applicability of
the teachings. However, other teachings may be utilized in
this application, as well as in other applications and with
several different types of architectures such as distributed
computing architectures, client or server architectures, or
middleware server architectures and associated components.

Today, most businesses and other enterprises have sophis-
ticated computing systems that are used for facilitating inter-
nal operations and for communicating outside the enter-
prise’s network, for example to exchange information with
business partners. Much of present day information exchange
is conducted electronically, via communications networks,
both internally to the enterprise, and among enterprises.
Accordingly, it is often desirable or necessary to exchange
information or data between distinctly different computing
systems, computer networks, software applications, etc. The
enabling of communications between diverse systems or net-
works or applications in connection with the conducting of
business processes is often referred to as business process
integration.

Relatively recently, systems have been established to
enable exchange of data via the Internet, such as via web-
based interfaces for business-to-business and business-to-
consumer transactions. For example, a buyer may operate a
personal computer (PC) to connect to a seller’s website to
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manually enter data using a web interface provided by the
seller’s computing system. In higher volume environments, a
buyer may use an executable software application known as
Electronic Data Interchange (EDI) Software, or Business-to-
Business Integration Software to connect to the seller’s com-
puting system and to deliver electronically a business docu-
ment, such as a purchase order, without requiring human
intervention to manually enter the data. These applications
are typically purchased from software vendors and installed
on a computerized system owned and maintained by the
business, in this example the buyer. The seller will have a
similar or complementary software application on its system,
so that the information exchange may be completely auto-
mated in both directions. In contrast to the system presently
disclosed, these applications are purchased, installed and
operated on the user’s local system. Thus, the user typically
owns and maintains its own copy of the system, and config-
ures the application locally to connect with its trading part-
ners.

In both the traditional and more recent approaches, the
executable software application is universal or generic as to
trading partners before it is received and installed within a
specific enterprise’s computing network. In other words, it is
delivered to different users or systems in an identical, generic
form. The software application is then installed within a spe-
cific enterprise’s computing network, which may include
data centers, etc. located outside the physical boundaries of
the enterprise. After the generic application is installed, it is
then configured and customized for a specific trading partner.
The customized application can be executed to exchange data
between the specific trading partner and the enterprise. Alter-
natively, the supplier may engage computer programmers to
create a customized software application to meet these
requirements, which is often exceptionally time-consuming
and expensive.

U.S. patent application Ser. No. 12/110,607 entitled “Sys-
tem and Method For Automated On-Demand Creation of a
Customized Software Application,” shows a system for auto-
mated development of customized executable system integra-
tion software applications. Such an integrated business pro-
cess development system can assist defining the business
process to be integrated by a user. For example, an enterprise
can define an integration system via a modeling process to
enable bi-directional exchange of data between internal
applications, between internal applications and external trad-
ing partners, or between internal applications and applica-
tions running external to the enterprise. Applications running
external to the enterprise are commonly referred to as Soft-
ware as a Service (SaaS). Each integrated business process
represents a complete end-to-end interface and may include
one or more customized executable system integration soft-
ware applications. For example, a process could be custom-
ized to accept a purchase order (PO) from a retailer, transform
the PO into a format recognizable by a certain internal order
management software application of the enterprise, and then
insert the contents of that PO directly into the enterprise’s
order management system. The customized executable sys-
tem integration software application that results, referred to
as an integrated business process, provides the desired
interoperability as defined by the party using the integrated
business process development system.

In the business process integration context, communica-
tion should occur between different software applications or
systems within a single computing network, such as between
an enterprise’s information warehouse management system
and the same enterprise’s purchase order processing system.
Communication should also occur between different soft-
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ware applications or systems within different computing net-
works, such as between a buyer’s purchase order processing
system and a seller’s invoicing system. Upon integration of
the business processes, an aspect of the present disclosure
enables monitoring detailed status and error information
relating to the integrated business processes during their
execution. For example, the detailed monitored information
may be used for diagnostic purposes and resolving problems.
The detailed monitored information may allow the user
access to details enabling a more thorough analysis and diag-
nosis of an integrated business process, prepare a resolution
for malfunctions or improve performance. For example, a
user may isolate and resolve system errors more effectively in
anintegrated business process with detailed error information
for a specific integrated business process event.

During the end to end execution of an integrated business
process, referred to as an integrated business process event,
one or more errors may occur that require resolution. These
errors are referred to as integrated business process system
errors and it is integrated business process system error reso-
Iution methodology that is discussed herein. The disclosed
systems and methods for resolving integrated business pro-
cess system errors are multi-user in that the errors or similar
errors may be experienced by multiple users. The disclosed
systems and methods provide resolution capabilities to mul-
tiple users via an error resolution graphical user interface,
enable users to share error resolution information with other
users and leverage other user’s error resolution information
and expertise. To enable the sharing of error resolution infor-
mation across a multiple user community, the disclosed sys-
tems and methods include scrubbing methods to remove user
specific, user sensitive information from the error resolution
information prior to sharing. The error resolution information
includes error messages and resolution articles. A resolution
article may contain a full or partial solution to an integrated
business process system error and may indicate how to partly
or fully resolve the error. An exemplary error message scrub-
bing method identifies frequent terms and infrequent terms in
the error message and keeps the frequent terms in the error
message and replaces the infrequent terms with a predefined
value to create a scrubbed version of the error message. The
infrequent terms in an error message are more apt to be user
specific, user sensitive information and the frequent terms are
more apt to be critical to the error. A similar exemplary
resolution article scrubbing method is used to remove user
specific, user sensitive information from a resolution article
to create a scrubbed version of the resolution article. The
scrubbed error message and scrubbed resolution article are
the scrubbed versions of the error resolution information that
may be shared. These scrubbing methods are discussed fully
below with respect to FIGS. 4 and 5. In addition to removing
user specific information, the scrubbing methods may also
allow similar integrated business process system errors to be
grouped together and may allow for quicker integrated busi-
ness process system error resolution.

Another aspect of the present disclosure is to provide users
with the capabilities to share their resolutions to integrated
business process system errors they encountered and discov-
ered as well as to provide feedback on the effectiveness of
other resolutions they found as a result of searching known
integrated business process system errors and resolutions. For
example, one user may provide and share their resolution to
an integrated business process system error and another user
may be able to utilize that resolution to solve a similar system
error that they encountered. As another example, a user may
try multiple resolutions that were found in a search of the
known integrated business process system errors and provide
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feedback on the effectiveness of each of the resolutions and
the one that best resolved the specific issue they were encoun-
tering. Leveraging the user’s experience and expertise in
determining effectiveness of resolutions and debugging and
resolving integrated business process system errors in this
way may be valuable to the users of the integrated business
processes.

FIGS. 1-10 illustrate a system and method for resolving
integrated business process system errors from an integration
management system with an error resolution graphical user
interface based on detailed status and error information moni-
tored and gathered during an integrated business process
event. The systems and methods comprises monitoring
detailed status and error information during the execution of
integrated business processes events running one or more
customized executable system integration software applica-
tions. The integrated business process for each customized
executable system integration software application may be
automatically developed on-demand and real-time for an
enterprise by a service provider system or server 80 within the
network 10 depicted in FIG. 1. The customized executable
system integration software applications run one or more
integrated business processes. Hach may integrate one or
more internal enterprise applications, one or more types of
external applications (for example, those of a trading partner),
or some combination of both.

An integrated business process event may exchange any
amount of data or any number of documents. The operation of
the customized executable system integration software appli-
cation during an integrated business process event may be
monitored in its entirety or in a subset of parts. The monitor-
ing may be customized for various purposes such as to con-
duct testing or to assess health or status of the integrated
business process elements. The monitored and gathered
detailed information of a completed end to end execution of
an integrated business process event is referred to as an inte-
grated business process execution record. A collection of
integrated business process execution records is referred to as
an integrated business process execution history. The moni-
tored and gathered integrated business process execution
records may contain integrated business process system error
information for integrated business process system errors that
occurred during the execution of the integrated business pro-
cess event. The monitored integrated business process execu-
tion records may be reported from the location operating the
runtime engine that runs the customized executable system
integration software application. The monitored integrated
business process execution records may also be submitted to
a database referred to as a user’s integrated business process
execution history database. This location may be a hosted
runtime engine, a local runtime engine, or some networked
combination of either or both. The monitored integrated busi-
ness process execution records may be reported back to a
service provider system or server 80 or may be reported
within an enterprise systems network 90 and may also be
submitted to a user’s integrated business process execution
history database. The monitored integrated business process
execution records may also be submitted to a multi-user com-
munity integrated business process execution history data-
base.

Another aspect of the present disclosure is to provide users
access and search capabilities to known integrated business
process system errors and their resolutions. As another
example, a user may be able to utilize the detailed integrated
business process system error information in the integrated
business process execution history to search known inte-
grated business process system errors for a resolution to the
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integrated business process system error or similar integrated
business process system errors that were previously encoun-
tered and resolved for another user. In particular, when mul-
tiple integrations are simultaneously operating, this monitor-
ing and gathering of integrated business process execution
records and adding them to integrated business process
execution histories along with the capability to search the
known integrated business process system errors and their
resolutions may be valuable to the users of the integrated
business processes.

Thus, embodiments of the present disclosure may monitor
and gather detailed information from integrated business pro-
cesses, maintain resolutions to the known integrated business
process system errors, remove user specific information from
the integrated business process system error and resolution
information, provide the capability to search for resolutions
using an error message for the known integrated business
process system errors, provide the capability for users to
share resolutions to integrated business process system errors
and to provide feedback on the effectiveness of other inte-
grated business process system error resolutions, and provide
useful and versatile access to the gathered monitored inte-
grated business processes execution histories and the main-
tained known integrated business process system errors and
their resolutions. It is understood any of the features, any
subset, or all features could be employed. The users of the
systems and methods of the present disclosure include a ser-
vice provider, an integration service provider, an enterprise,
or even a trading partner. A community of experts are also
users of the systems and methods of the present disclosure
and include the support staff, the service staff and the
Research and Development staff for the Integrated Business
Process Development System. In one of their more visible
roles, the community of experts provides experts’ resolution
articles for unresolved system errors that have high occur-
rence rates or trend highly. They also review and approve all
user resolution contributions.

FIG. 1 shows a distributed business network system 10
including conventional information handling systems of a
type typically found in client or server computing environ-
ments. For purposes of this disclosure, an information han-
dling system may include any instrumentality or aggregate of
instrumentalities operable to compute, classify, process,
transmit, receive, retrieve, originate, switch, store, display,
manifest, detect, record, reproduce, handle, or utilize any
form of information, intelligence, or data for business, scien-
tific, control, entertainment, or other purposes. For example,
an information handling system may be a personal computer,
a PDA, a consumer electronic device, a network server or
storage device, a switch router, wireless router, or other net-
work communication device, or any other suitable device and
may vary in size, shape, performance, functionality, and
price. The information handling system may include
memory, one or more processing resources such as a central
processing unit (CPU) or hardware or software control logic.
Additional components of the information handling system
may include one or more storage devices, one or more com-
munications ports for communicating with external devices
as well as various input and output (I/O) devices, such as a
keyboard, a mouse, and a video display. The information
handling system may also include one or more buses operable
to transmit communications between the various hardware
components.

More specifically, the system 10 includes a conventional
user/client device 20, such as a personal computer, enabling a
user to communicate via a communications network 50, such
as the Internet. The exemplary user device 20 may be config-
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ured with conventional web browser software. The web
browser, such as Microsoft Corporation’s Internet Explorer
web browser software, allows the user to interact with web-
sites via the network 50. The user device 20 is positioned
within the enterprise systems network 90 behind an enterprise
network’s firewall 40. For illustrative purposes, the enterprise
systems network 90 includes a business process system 30,
which may include conventional computer hardware and
commercially available Enterprise Resource Planning (ERP)
and other business process software such as QuickBooks,
SAP’s MySAP ERP, Oracle’s OneWorld, JD Edwards® ERP,
Infor’s WMS application, and the like. The system 10 further
includes trading partner systems 60 and 70 for receiving
and/or transmitting data relating to business-to-business
transactions. For example, Wal-Mart may operate trading
partner system 60 to allow for issuance of purchase orders to
suppliers and to receive invoices from suppliers in electronic
data form as part of electronic data exchange processes.

Finally, the system 10 includes an integration service pro-
vider system or server 80. In one embodiment, the integration
service provider server 80 may generate a customized execut-
able system integration software application to run an inte-
grated business process at an enterprise location or another
hosted location. In another embodiment, the service provider
server 80 may monitor one or more business processes run-
ning at various locations. Integrated business process execu-
tion records may be reported to the service provider server 80
from business processes running at hosted locations or enter-
prise locations in various embodiments. These integrated
business process execution records may be submitted to each
user’s integrated business process execution history database
associated with each user’s integrated business process
execution record. These integrated business process execu-
tionrecords may also be submitted to a multi-user community
integrated business process execution history database. These
integrated business process execution records may be stored
atthe server 80. The users’ integrated business process execu-
tion history databases and the multi-user community inte-
grated business process execution history database may also
be located at the server 80.

In an additional embodiment, the service provider server
80 may administer one or more business processes. The ser-
vice provider server 80 may run an integrated business pro-
cess system error resolution system to find a resolution to an
integrated business process system error that occurred during
the execution of the integrated business process event from a
specific user’s integrated business process execution history
database. In one embodiment, the service provider server 80
may run an integrated business process system error resolu-
tion system to find a resolution to an integrated business
process system error that occurred during the execution of the
integrated business process event from the multi-user inte-
grated business process execution history database. In other
embodiments, one or more functions described above may
occur at a system or server in a different location, such as the
enterprise systems network 90 or at a trading partner location.

The customized executable system integration software
application may be packaged within a container program,
also referred to herein as a dynamic runtime engine. An
example runtime engine that may package the customized
executable system integration software application is a JAVA
runtime engine. The dynamic runtime engine may be an
executable software application capable of running on a com-
puter within the enterprise’s network, which may include, for
example, networks owned and/or operated by third party data
center providers, such as OpSource, Amazon, etc. Alterna-
tively, the runtime engine may be distributed and operated on
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one or more hosted information handling systems accessible
by a user. As changes are made to the model underlying the
customized executable system integration software applica-
tion, the executable software application can automatically
check for and apply these changes as needed without requir-
ing human intervention.

Each business process utilizing a customized executable
system integration software application is associated with its
respective users and/or trading partners. This is the account
information for that particular customized executable system
integration software application deployment. A service pro-
vider or user may choose to group integrated business pro-
cesses and their monitored integrated business process execu-
tion records to assess the function of customized executable
system integration software applications across a broader
perspective, for example multiple deployments at a given
location or multiple deployments within a given user account.
A user account may also have associated sub-accounts or
other related accounts. Analysis of the monitored integrated
business process execution records in the user’s integrated
business process execution history database coupled with
searching the multi-user community scrubbed system error
database for scrubbed resolution articles using the error mes-
sage for an integrated business process system error may
permit more efficient resolution of system errors in deployed
integrated business processes at a given enterprise location or
in a hosted environment.

The user may create a model business process or processes
to be executed by the customized executable system integra-
tion software application via a graphical editor. The exem-
plary flow diagram of FIG. 2 shows a graphical user interface
200 of an integration platform. The exemplary graphical user
interface 200 displays an exemplary business process integra-
tion model 210 in the form of a flow diagram modeling a
shipment order business process. The business process inte-
gration model 210 includes an inbound connector element
214, routing process elements 218 and 220, document prop-
erty elements 222 and 226, data transformation process ele-
ment 230, outbound connector elements 234, 237, 242, and
246, and process end elements 250,254, 258 and 262. Various
ones of these elements are selected from a menu 212 of
elements and arranged by the user relative to one another as
appropriate to model a corresponding business process. Since
the elements may require data input from a user, the resulting
codesets that make up the customized executable system inte-
gration software application contain information about each
element. For example, the inbound connector element 214
may be configured for a specific enterprise and process with
data input via dialog boxes or selecting menu items, etc. as
appropriate. For example, data entry element 214 may be
configured such that the input data will be inbound from a
SAP system. The element, in combination with data related to
that portion of the business process is associated with a spe-
cific Connector code set stored in the memory of the system
80. Each Connector is comprised of a modular codeset that is
customized for communicating with the specific software
application or system. The customized codeset therefore pro-
vides connectivity for specific software applications, data-
bases, and/or systems. The outbound connector elements may
be similarly configured. For example, the last step of the
integrated business process may involve sending shipping
order data to Company X system. The Shipping Order will be
prepared as an XML message, which is a readily recognizable
format. The XML message is then sent to the outbound con-
nector, and the outbound connector converts the XML mes-
sage from this simple, recognizable format into the propri-
etary format that is understood by the SAP system. The input
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and output data formats for the conversion are associated with
the modular codeset selected and customized for the out-
bound connector element. Additionally, the routing element
may require custom data associated with it for proper appli-
cation of the routing logic; the document properties element
may require input for file naming, file storage location, etc. to
be applied. There may be other elements that result in
codesets for the customized executable system integration
software application as customized by the user and generated
by the service provider.

Each branch of the flow diagram represents an end-to-end
business process to be integrated. In the example of FIG. 2,
the first (top-most) branch may model a process involving
receipt of data from a SAP system in a corresponding format,
routing the data according to prescribed logic (for example,
1=shipment), further routing according to further logic, trans-
forming the data from the SAP system format to the destina-
tion system format by data transformation process element
230to create an appropriately formatted XML document, and
then transmitting the transformed data to the destination sys-
tem in accordance with the properties and attributes of the
outbound application connector 234. Examples of other com-
mon activities include synchronizing user data between
applications, synchronizing product information between
applications, notification of receipt of goods ordered by a
retailer, receipt of a work related injury claim, and many
others. The model business process or processes are auto-
matically assembled into customized executable codesets
that form the customized executable system integration soft-
ware applications. As explained elsewhere, these customized
executable system integration software applications may be
run at an enterprise network location or hosted in a cloud
computing environment such as one hosted by the service
provider.

For example, an enterprise account using a customized
executable system integration software application will
execute a business process at one or more locations. The
business process execution locations for an account are some-
times referred to herein as atoms. However, a given atom may
have more than one business process run at the same location.
For example, one may be a test business process, while
another at the same location may be a “live” operating busi-
ness process. The monitored integrated business process
execution record may be reported from an account location
and a specific atom running an integrated business process.

The execution of the integrated business processes may be
monitored by the customized executable system integration
software applications themselves. Additionally, more specific
information relating to the documents or data processed by
the integrated business process may be included in the inte-
grated business process execution record in the form of
detailed error messages and context information for errors
encountered during processing. In an example embodiment,
these monitored and gathered detailed integrated business
process execution records may be created during the execu-
tion of the integrated business process events and each inte-
grated business process execution record may be submitted to
each user’s integrated business process execution history
database. In addition, each integrated business process execu-
tion record may be submitted to the multi-user community
integrated business process execution history database. In an
example embodiment, these monitored integrated business
process execution records may be ultimately collected by the
service provider system/server 80 or some other system or
server within the enterprise systems network 90. Each user’s
monitored integrated business process execution records may
be recorded and collected at the enterprise or hosted location.
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While the customized executable system integration software
application is running, the data may be kept in RAM or stored
at a local database (for example, a disk). Reporting of the
user’s integrated business process execution records of the
customized executable system integration software applica-
tion may alternatively be reported to a database maintained at
the user’s enterprise hardware in the enterprise systems net-
work 90. In yet another alternative embodiment, the user’s
integrated business process execution records for the custom-
ized executable system integration software application may
be monitored by and reported to systems/servers and database
locations of individual trading partners 60 and 70. In yet
another embodiment, the users’ integrated business process
execution history databases and the multi-user community
integrated business process execution history database may
be located at the service provider system/server 80 or some
other system or server within the enterprise systems network
90.

The category of data that may be monitored and gathered in
an integrated business process execution record is the moni-
tored detail status and error information for customized
executable codesets that form the customized executable sys-
tem integration software applications. In other words, the
monitored and gathered integrated business process execu-
tion record is the data that may be kept for each execution of
an integrated business process event and may be submitted to
a user’s integrated business process execution history data-
base that may be stored for each executable system integra-
tion software application deployed for a user. The integrated
business process execution records may also be submitted to
a multi-user community integrated business process execu-
tion history database. The integrated business process execu-
tion record may contain integrated business process system
error information for system errors that occurred during the
execution of the integrated business process event. The inte-
grated business process system error information comprises
error messages and context information associated with each
system error and error message. The system error context
information may be linked to specific elements of the end-to-
end integrated business process and may include the error
type, such as an inbound or outbound connection error, a data
error, a document transformation error, an application error,
and a network failure. System error context information may
also include an integration class, an execution engine excep-
tion, a shape type, a connector type, a stack trace, information
ordering multiple errors from the most relevant error to the
least relevant error, and a transformation map.

In one embodiment, the search of the multi-user commu-
nity integrated business process system error database is done
using the scrubbed error message and the system error context
information. Searching based on both the scrubbed error mes-
sage and the system error context information may result in
finding a resolution article that may isolate the location of the
error within the integrated business process. A key element
that the search takes advantage of'is the graphical shapes and
their types that were used to create the model process/pro-
cesses to be executed by the customized executable system
integration software application via the graphical editor dis-
cussed earlier. When a system error occurs during execution
of'an integrated business process event, the error message and
the context information associated with the error and error
message are added to the integrated process execution record.
The context information includes the shape type which ref-
erences the element in the model business process, shown in
the exemplary flow diagram of FIG. 2.

To further assist in the teachings of the present disclosure,
the various example shapes used to create a model business
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process or processes via graphical editor are described. The
shapes described below are exemplary and additional shapes
may be incorporated and used with the embodiments of the
current disclosure. Model business processes contain a left-
to-right series of Shapes connected together like a flow chart
to illustrate the steps required to transform, route, and other-
wise manipulate the data from source to destination. Model
Business processes use Connectors to get and send date.
Processes may begin with the Start Shape (containing the
inbound Connector) on the left, a number of Execution and
Logic Shapes in the middle, and often ends with one or more
outbound Connectors on the right at a Stop shape. Example
Shape Types are:
Start Shape: processing begins in the Start Shape that is
supplied in each new Process. An inbound Connector is

10

12
Stop Shape: An execution path built in a Process ends
where a Stop Shape is defined.
The following tables provide additional detail about each
example type of shape.

In Table 1, special shapes provide the shape symbol for the
special shapes that may be included in an embodiment of an
integrated business process, the name of the shapes and a
description of the shapes.

TABLE 1

Special Shapes

Start The Start shape is the initial shape that begins a Process.
It may be automatically included in a new Process and

h 15 not be removed.

embedded in the Start Shape to extract the data for

further processing.
Execution Shapes: transport and manipulate the data being In Table 2, execution shapes provides the shape symbol for

passed through the Process. the execution shapes that may be included in an integrated
Logic Shapes: control the processing path of the data being business process embodiment, the name of the shapes and a

passed through the Process. description of the shapes.

TABLE 2
Execution Shapes
Execution shapes manipulate the document data.
Connector Gets data into a Process or sends data out of a Process using one

Map

Trading Partner

Set Properties

Message
Notify
Program Command
Process Call

Data Process

Find Changes

of the application or data source Connectors.
Gets data into a Process or sends data out of a Process for a
specific Trading Partner and handles common EDI document

frameworks such as X12.
Transforms data from one format (Profile) to another.

Sets Connector-specific properties (such as Disk file name, FTP
directory, Mail subject, etc.) for Documents as well as global

Process properties.
Generates free-flow text messages with both static and dynamic

content.
Creates a custom notification that may appear in an RSS feed.

Executes commands including calling database SQL and stored
procedures and invoking command line scripts.

Executes another Process from within a Process or passes
Document data to another Process for further execution.
Manipulates data with one or more processing steps, including
document splitting, zip/unzip, and custom scripting.

Tracks changes made to system files and sends the document
results down an Add, Update or Delete path.

In Table 3, logic shapes provides the shape symbol for the
logic shapes that may be included in an embodiment of an
integrated business process, the name of the shapes and a
description of the shapes.

TABLE 3

Logic Shapes

Logic shapes direct the flow of documents through a process.

&%  Branch
&&%
&g Route
&&%
Cleanse
Decision

Exception

Creates a copy of a Document and passes it down each branch in
sequential order. A branch is executed to completion before the
next branch is executed. If a Document errors on one branch it will
not continue down subsequent branches.

Routes Documents conditionally down different paths based on
some value. Routing values can be static or dynamically pulled
from Document Properties or actual document data.

Repairs or rejects Documents by validating field-level restrictions
defined by the data Profile.

Routes Documents based on a true/false comparison of two values.
Comparison values can be static or dynamically pulled from
Document Properties or actual document data.

Terminates the Document execution and generates a user-defined
error.
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Logic Shapes

Logic shapes direct the flow of documents through a process.

Flow Control

Return Documents Returns the documents to the calling source point.

Ends the current execution path without generating an error.

Controls document data flow and system resource management

The customized executable system integration software
application elements monitor and gather detailed status and
error information including, for example: the business pro-
cess integration start time; the business process integration
running time; overall process errors, detailed error messages
for each error, an error type for each error, context informa-
tion associated with each error, and several other factors
identifying business processes. This data is made part of the
integrated business process execution record.

Table 4 shows example types of monitored and gathered
detailed status and error information that may be included in
an integrated business process execution record.

TABLE 4

FIELD DESCRIPTION

Execution ID Unique identifier

assigned to the execution

Unique identifier assigned to the
user or the enterprise

Name and number ID assigned

to the integrated business

process at the location

ID number of the local location
within the cloud hosting

the integrated business process

The day the integrated

business process ran

A unique identifier pointing

to the version of the

integrated business process

Duration of time it took

to run the integrated

business process

A brief error message,

if applicable

The number of documents

that had errors

A list containing an entry for

each error message that

occurred during the execution of

this integrated business process event.
A list containing an

entry for the Integrated

business process system error context
information for each integrated
business process system error

and associated error message

that occurred during the execution of
this integrated business process event.
Name and unique identifier of

the integrated business process
Applicable if this execution was

a retry of a previous execution;
unique identifier of the

previous execution

Account ID

Atom ID and Name

Atom Local ID

Date Group

Deployment ID

Elapsed Time

Error
Error Count

Detailed Error Message List

Integrated Business Process System

Error Context Information List

Process ID and Name

Original Execution ID

Retry Flag and Count Status as a retry and how many
Start Step Information ID, action, name, type, etc.
Status Success, error, or pending

Top Level Process ID If this is a sub integrated business
process, ID number of the top

integrated business process
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The integrated business process execution record should at
least include the following monitored and gathered detailed
status and error information: the Process 1D, the Error, the
Detailed Error Message List, the Integrated Business Process
System Error Context Information List, and the Status.

In one embodiment, the multi-user community terms data-
base, the multi-user community scrubbed system error data
base, the multi-user community integrated business process
execution history database and the resolution article modera-
tor queue are located at a common location such as in the
Service provider’s network 80. In another embodiment, the
databases could be maintained within the enterprise network
90 or hosted externally.

The capability to receive a search request from a user for an
error message for an integrated business process system error,
the capability to scrub the error message to create a scrubbed
error message for removing user specific information and to
allow similar errors to be grouped by common error text, the
capability to search a multi-user community scrubbed system
error database for scrubbed resolution articles using the
scrubbed error message, the capability to display the
scrubbed resolution articles found in rank-order, the capabil-
ity to receive user feedback on the effectiveness of the
scrubbed resolution articles found, and the capability for a
user to contribute a resolution article for the error message are
accomplished via an error resolution graphical user interface
provided with an Integration Process Management System.
The error resolution graphical user interface may be dis-
played within a web browser window.

The system for resolving integrated business process sys-
tem errors with an error resolution graphical user interface
may be configured in accordance with the present disclosure
to provide web server functionality for presenting a user-
accessible website. Communications between the user device
20 and the system 80 website may be performed using con-
ventional communications technologies, such as the HT'TPS
protocol. The website may be specially configured to provide
a graphical user interface on service provider server/system
80 (display not shown) providing a service provider the error
resolution graphical user interface permitting a user to search
the multi-user community scrubbed system error database for
scrubbed resolution articles for an integrated business pro-
cess system error using a scrubbed error message. The error
resolution graphical user interface in the presently described
embodiment is used by the user of the service provider, but
may be used by different enterprises, or service providers, or
even trading partners. In the current embodiment, informa-
tion and computer executable instructions for presenting such
an error resolution graphical user interface are stored in a
memory of the service provider server/system 80.

FIG. 3 shows an error resolution search method 300 in
accordance with an embodiment of the present disclosure for
resolving integrated business process system errors at a given
location. The flow begins at block 302 where the exemplary
method receives, via the processor interface device, a search
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request from a user for an error message for an integrated
business process system error via an error resolution graphi-
cal user interface via a video display device. The error mes-
sage may have been collected from the elements of a custom-
ized executable system integration software application
related to a deployed integrated business process. The user
may have selected the error message from an integrated busi-
ness process execution record for an integrated business pro-
cess event contained in the user’s integrated business process
execution history database. Alternatively, the error message
provided by the user may have been displayed by a debugger
graphical user interface during the execution and debug of an
integrated business process event.

The flow proceeds to block 400 where the method scrubs,
via the processor, the error message to create a scrubbed error
message for removing user specific information and to allow
similar errors to be grouped by common error text. An
embodiment of the error message scrubbing method is further
described below in connection with FIG. 4. The flow proceeds
to block 304 where the method transmits, via the processor
interface device, a search request to a multi-user community
scrubbed system error database for scrubbed resolution
articles using the scrubbed error message. In one example
embodiment, searching the multi-user community scrubbed
system error database includes searching based on integrated
business process system error context information associated
with the scrubbed error message.

In this example embodiment, the method searches the
multi-user community scrubbed system error database for
scrubbed resolution articles. The search of other databases in
addition to the multi-user community scrubbed system error
database are contemplated including external developer
forums, wikis, blogs and application developers’ support
repositories accessible by the communications network 50,
such as the web based internet and internal forums, wikis,
blogs, internal application developers’ support repositories
and document repositories located within the enterprise and
accessible by the enterprise systems network 90. The search
of one or more external and internal databases using the
scrubbed error message and associated context information
can be implemented using the Apache SOLR open source
enterprise search platform from the Open Source Apache
Software Foundation Lucene project.

The flow proceeds to block 312 where the method deter-
mines and receives, via the processor interface device, if one
or more scrubbed resolution articles were found by the
search. If one or more scrubbed resolution articles were found
by the search, the flow proceeds to block 320 where the
method ranks, via the processor, the scrubbed resolution
articles via a voting system. The flow proceeds to block 322
where the method displays the scrubbed resolution articles in
rank-order via the error resolution graphical user interface via
the video display device. The flow proceeds to block 324
where the method receives, via the processor interface device,
a vote from the user via the error resolution graphical user
interface via the video display device that up-votes or down-
votes for each scrubbed resolution article based on its effec-
tiveness in resolving the integrated business process system
error. The flow proceeds to block 326 where the method
transmits, via the processor interface device, an update
request to the multi-user community scrubbed system error
database with an aggregated vote for each scrubbed resolu-
tion article for the scrubbed error message for the integrated
business process system error.

Ifa scrubbed resolution article was not found by the search,
the flow proceeds to block 306 where the method receives, via
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the processor interface device, a submitted resolution article
from the user via the error resolution graphical user interface
via the video display device.

The flow proceeds to block 308 where the method trans-
mits, via the processor interface device, a request to add the
submitted resolution article to a resolution article moderator
queue for approval by a community of experts. The flow
proceeds to block 310 where the method receives and deter-
mines, via the processor interface device, if the submitted
resolution article was approved by the community of experts.

If the submitted resolution article was approved by the
community of experts, the flow proceeds to block 500 where
the method scrubs the submitted resolution article to create a
scrubbed submitted resolution article for removing user spe-
cific information. An example embodiment of the resolution
article scrubbing method is found below in connection with
FIG. 5. The flow proceeds to block 314 where the method
transmits, via the processor interface device, an update
request to the multi-user community scrubbed system error
database with the scrubbed submitted resolution article for
the scrubbed error message for the integrated business pro-
cess system error. In this example embodiment, the scrubbed
submitted resolution article is added to the multi-user com-
munity scrubbed system error database. Other databases are
contemplated including creating a scrubbed resolution article
database in Saleforce.com’s Salesforce Service cloud,
accessed via the communications network 50, instead of or in
addition to the multi-user community scrubbed system error
database. The flow proceeds to block 316 where the method
removes the submitted resolution article from the resolution
article moderator queue. The flow proceeds to block 318
where the method notifies, via the processor interface device,
users that encountered the error message that the scrubbed
submitted resolution article is available. In this example
embodiment, a list of users that encountered the error mes-
sage is maintained in the multi-user community scrubbed
system error database for the scrubbed error message and
used by the method for the notification. Other databases are
contemplated including maintaining the list of users that
encountered the error message in Saleforce.com’s Salesforce
Service cloud. In this example embodiment, as an option, the
flow proceeds from block 318 to block 320 and the flow
proceeds as before as described above. In another embodi-
ment, at block 318, the flow ends and the error resolution
search method completes.

If the submitted resolution article is not approved by the
community of experts, the method (not shown) removes the
submitted resolution article from the resolution article mod-
erator queue and notifies the user that submitted the submitted
resolution article that the submitted resolution article was not
approved and the reason why it was not approved.

In this example embodiment, as an option, the flow pro-
ceeds from block 304 to block 306 and the flow proceeds as
before. This option of the example embodiment allows the
user to contribute a submitted resolution article for an error
message independent of whether another scrubbed resolution
article exists or not. The contribution of a submitted resolu-
tion article by the user may be a more effective resolution than
already exists and increases the body of knowledge around
the integrated business process system error and similar sys-
tem errors.

FIG. 4 shows an error message scrubbing method 400 in
accordance with an embodiment of the present disclosure.
The method 400 shows an embodiment for scrubbing an error
message to create a scrubbed error message for removing user
specific information and to allow similar errors to be grouped
by common error text. A non-exhaustive list of user specific
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information includes detailed account information, user iden-
tifications; a user’s integrated business process specific struc-
tural information and other user-specific, user sensitive infor-
mation. This non-exhaustive list of user specific information
may include other information, for example, financial data
involving a transaction failure. An example of a user’s inte-
grated business process specific structural information may
include names of various internal applications and trading
partners. The user integrated business process specific struc-
tural information may be identified and removed as it is not
pertinent to the error and is not required to identify a resolu-
tion to an integrated business process system error. Removing
this information also allows similar scrubbed error messages
to be grouped by common error text and may result in the
identification of multiple resolutions for these similar
scrubbed error messages. The error message is parsed into
individual terms.

In this embodiment, the individual terms in an error mes-
sage, a string of text, are identified by a process called tokeni-
zation. Tokenization breaks the error message, text string,
into words, phrases, symbols or other meaningful elements
called tokens. This list of tokens is input into the parsing
process. Parsing is the process of analyzing a string of sym-
bols (tokens) either in natural language or in computer lan-
guages according to the rules of a formal grammar. The Parser
assigns the non-blank and non-punctuation characters indi-
vidual token to an individual term. In the present embodi-
ment, during parsing of the error message, blanks and punc-
tuation are identified and removed from consideration as
individual terms. Alternatively, other individual terms may
also be removed from consideration as an individual term, for
example, arithmetic operators. Each individual term is ana-
lyzed to determine if the individual term is a frequent term or
an infrequent term. The scrubbed error message is created by
keeping the frequent terms in the error message and replacing
the infrequent terms with a predetermined scrubbed value. In
this example embodiment, the predetermined scrubbed value
is a string of X characters, ‘XXXXX.” Other predetermined
scrubbed values are possible, for example, using a string of
underscore characters, * ’ to indicate the infre-
quent term was replaced.

The analysis of each individual term to determine if it is a
frequent term or an infrequent term utilizes a multi-user com-
munity terms database. The multi-user community terms
database has an entry for each unique individual term based
on a history of previously encountered individual terms
within error messages and resolution articles. Analysis of
individual terms within a resolution article will be described
in the detailed description for FIG. 500. The entry for each
unique individual term comprises the individual term and a
frequency count indicating the number of times the individual
term has previously been encountered within error messages
and resolution articles. If an individual term is unique and has
not been previously encountered, the individual term does not
exist in the database, the individual term and a frequency
count initialized to one is added to the multi-user community
terms database. If the individual term has been previously
encountered, the individual term exists in the database, its
frequency count is incremented in the multi-user community
terms database. The analysis of the individual term then deter-
mines if the frequency count for the individual term is less
than a predetermined term threshold occurrence value. If the
frequency count for the individual term is less than a prede-
termined term threshold occurrence value, then the individual
term is an infrequent term. Otherwise, the individual term is a
frequent term. In this example embodiment, the multi-user
community terms database is located with the service pro-
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vider 80. Other storage locations are contemplated including
a database maintained within the enterprise network 90
instead or in addition to a database at the service provider 80.

The following example shows how the individual terms in
an error message are analyzed and processed. Given the
example error message:

“Error occurred with column ‘myColumn’, field is too
long”

An example of a partial multi-user community terms data-
base for the example error message is depicted in Table 5.

TABLE 5

Individual Term Frequency Count

Error 1000
occurred 1000
with 4000
column 3000
myColumn 5
field 1000
is 4000
too 2000
long 300

A calculation across the individual terms in the example
error message shows that the individual term ‘myColumn’
only appears 5 times in the multi-user community terms data-
base, and may indicate that the individual term is an infre-
quent term and would be a candidate for removal. The other
individual terms in the example error message have a signifi-
cantly higher frequency count, and may indicate that these
individual terms are frequent terms and should be kept in the
example error message. The resulting scrubbed error message
would then be:

“Error occurred with column ‘XXXXX, field is too long”

Note, that the blanks and punctuation identified during
parsing, though not considered candidates for individual
terms, are maintained in the resulting scrubbed error mes-
sage.

The flow begins at block 402 where the exemplary error
message scrubbing method parses an error message into indi-
vidual terms. The flow proceeds to block 404 where the
method selects the individual term next to process. The flow
proceeds to block 412 where the method determines if the
individual term exists in a multi-user community terms data-
base. If the individual term exists, the flow proceeds to block
418 where the method increments a frequency count and sets
a last updated value to the current date and time for the
individual term in the multi-user community terms database.
The flow proceeds to block 414 where the method determines
if the frequency count for the individual term is less than a
predetermined term threshold occurrence value. The term
threshold occurrence value criterion may range from an
assessment of immediately recent frequency counts for indi-
vidual term occurrence to occurrence over months or even
years. The term threshold occurrence value may be customi-
zable, for example it may be based on what a community of
experts concludes is the proper value that results in individual
terms that are part of the user specific information being
removed and individual terms that are not part of the user
specific information being kept. Alternatively, the term
threshold occurrence value may be set or adjusted by a service
provider or user.

If the frequency count for the individual term is less than
the predetermined term threshold occurrence value, the flow
proceeds to block 420 where the method indicates that the
individual term is an infrequent term. The flow proceeds to
block 416 where the method determines if another individual
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term remains to process. If another individual term remains to
process, the flow proceeds back to block 404 to select the
individual term next to process as previously described. If
another individual term does not remain to process, the flow
proceeds to block 410 where the method creates a scrubbed
error message by keeping the frequent terms in the error
message and replacing the infrequent terms with a predeter-
mined scrubbed value. In one example embodiment, the cri-
terion the method uses for keeping the frequent terms in the
error message and replacing the infrequent terms in the error
message also includes utilizing a dictionary of individual
terms that indicates whether an individual term is acceptable
orunacceptable to keep in an error message. The method may
utilize this dictionary in determining individual terms that are
to be kept or individual terms to be replaced or both. For
example, a client name may be automatically deemed for
removal. The method may utilize this dictionary in additionto
determining if an individual term is an infrequent term or an
infrequent term or may utilize this dictionary exclusively. The
individual term dictionary may be created based on an analy-
sis and assessment of immediately recent individual terms
previously encountered back to months or even years. The
individual terms dictionary may be customizable, for
example it may be created based on what a community of
experts concludes are the proper sets of acceptable and unac-
ceptable individual terms that results in individual terms that
is part of one user’s specific information being removed and
individual terms that are not part of that user’s specific infor-
mation being kept. In this way, terms more relevant to the
error are kept to match with a resolution article. Alternatively,
the term dictionary may be created or adjusted by a service
provider or user.

At block 412, if the individual term does not exist in a
multi-user community terms database, the flow proceeds to
block 406 where the method adds the individual term, a
unique term identifier value, a frequency count set to one, and
a last updated value set to the current date and time for the
individual term to the multi-user community terms database.
The flow proceeds to block 414 where the method determines
if the frequency count for the individual term is less than a
predetermined term threshold occurrence value as previously
described.

If the frequency count for the individual term is equal or
greater than the predetermined term threshold occurrence
value, the flow proceeds to block 408 where the method
indicates that the individual term is a frequent term. The flow
proceeds to block 416 where the method determines if
another individual term remains to process. If another indi-
vidual term remains to process, the flow proceeds back to
block 404 to select the individual term next to process as
previously described. If another individual term does not
remain to process, the flow proceeds to block 410 where the
method creates a scrubbed error message by keeping the
frequent terms in the error message and replacing the infre-
quent terms with a predetermined scrubbed value as
described above.

In another embodiment (not shown), the multi-user com-
munity terms database may be periodically checked to
remove each individual term that is an infrequent term and has
not been recently updated. The individual term can be
removed if the frequency count is less than a predetermined
term threshold occurrence value and the last updated value is
equal or greater than a predetermined term time limit value.
This may help with identifying infrequent terms. The indi-
vidual term time limit value criterion may be set to remove
infrequent terms that have not been updated within the last
two weeks. This individual term time limit value may be setto
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a different value. The individual term time limit value crite-
rion may range from an assessment of immediately recent
infrequent terms’ last updated values previously encountered
to months or even years. The individual term time limit value
may be customizable, for example it may be based on what
the community of experts concludes is a value just above the
normal frequency for infrequent terms to be updated that
results in removing infrequent terms from the multi-user
community terms database that are part of the user specific
information being removed and individual terms that are not
part of the user specific information being kept. Alternatively,
the individual term time limit value may be set or adjusted by
a service provider or user.

In another embodiment (not shown), the method uses a
scrubbed error message process table to determine if the
individual terms from the scrubbed error message have
already been submitted and recorded for this process that
generated the scrubbed error message. This determination is
used to prevent the duplication of data in the multi-user com-
munity terms database.

In this other embodiment, the error message scrubbing
method 400, as shown in FIG. 4 is modified slightly to incor-
porate the scrubbed error message process table. The flow of
the modified method proceeds the same as the flow of method
400 up to block 412, where the modified method determines
if the individual term exists in a multi-user community terms
database. If the individual term exists in a multi-user commu-
nity terms database, instead of the flow proceeding from
block 412 to block 418, the flow of the modified method
proceeds to block 414, eliminating the update to the fre-
quency count for the individual term. The flow of the modified
method then proceeds the same as the flow of method 400 up
to where the flow ends. Instead of the flow ending, the flow
proceeds to where the modified method determines if the
scrubbed error message has already been submitted for this
process. The modified method makes this determination by
comparing a process id submitted with the error message to
the modified scrubbing method to process ids previously
recorded in a process table for the scrubbed error message in
the multi-user community scrubbed system error database. A
comparison resulting in a match indicates that the scrubbed
error message has already been submitted for this process. If
the modified method determines that the scrubbed error mes-
sage has already been submitted for this process, the flow of
the modified method ends, preventing the frequency count for
the individual terms from the error message from increasing
due to a duplicate scrubbed error message generated by the
same process. If the modified method determines that the
scrubbed error message has not already been submitted for
this process, the flow proceeds to where the modified method
increments the frequency count and sets the last updated
value to the current date and time for each individual term
from the error message in the multi-user community terms
database.

FIG. 5 shows a resolution article scrubbing method 500 in
accordance with an embodiment of the present disclosure.
The method 500 shows an embodiment for scrubbing a reso-
lution article to create a scrubbed resolution article for remov-
ing user specific information. In this example embodiment
the user specific information, similar to that previously
described in the error message scrubbing method 400,
includes detailed account information, user identifications, a
user’s integrated business process specific structural informa-
tion and other user-specific information, user sensitive infor-
mation. This non-exhaustive list of user specific information
may include other information, for example, financial data
involving a transaction failure. An example of a user’s inte-
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grated business process specific structural information may
include names of various internal applications and trading
partners. This user integrated business process specific struc-
tural information may be identified and removed as it is not
required to be a part of a resolution article for an integrated
business process system error. The resolution article is parsed
into individual terms. In the present embodiment, during
parsing of the resolution article, blanks and punctuation are
identified and removed from consideration as individual
terms. Alternatively, other individual terms may also be
removed from consideration as an individual term, for
example, arithmetic operators. This is similar to the error
message scrubbing method previously described in connec-
tion with FIG. 4. See the detailed discussion above regarding
parsing, tokenization and tokens in connection with FIG. 4.
Each individual term is analyzed to determine if the indi-
vidual term is a frequent term or an infrequent term. The
scrubbed resolution article is created by keeping the frequent
terms in the resolution article and replacing the infrequent
terms with a predetermined scrubbed value. In this example
embodiment, similar to the exemplary error message scrub-
bing method 400, the predetermined scrubbed value is a
string of X characters, ‘XXXXX. Other predetermined
scrubbed values are possible, for example, using a string of
underscore characters, * ’ to indicate the infre-
quent term was replaced.

The analysis of each individual term to determine if it is a
frequent term or an infrequent term utilizes a multi-user com-
munity terms database. The multi-user community terms
database has an entry for each unique individual term based
on a history of previously encountered individual terms
within error messages and resolution articles. Analysis of
individual terms within an error message was described
above in connection with FIG. 4. In this example embodi-
ment, both the exemplary error message scrubbing method
400 and the exemplary resolution article scrubbing method
500 utilize the same multi-user community terms database. In
another embodiment, each scrubbing method may utilize and
maintain separate multi-user community terms databases.
The criterion for having a multi-user community terms data-
base for each scrubbing method may range from an assess-
ment of the frequency that individual terms occur in imme-
diately recent error messages and resolution articles
previously encountered to months or even years. Utilizing a
shared or separate multi-user community terms databases
may be customizable, for example it may be based on what a
community of experts concludes are the similarities and dif-
ferences in the individual term occurrence frequencies in
error messages and resolution articles and whether the difter-
ences warrant separate databases or not. Alternatively, the
shared or separate multi-user community terms databases
may be created by or adjusted by a service provider or a user.
In this example embodiment, the entry for each unique indi-
vidual term comprises the individual term and a frequency
count indicating the number of times the individual term has
previously been encountered within error messages and reso-
Iution articles. If an individual term is unique and has not been
previously encountered, the individual term does not exist in
the database, the individual term and a frequency count ini-
tialized to one is added to the multi-user community terms
database. If the individual term has been previously encoun-
tered, the individual term exists in the database, its frequency
count is incremented in the multi-user community terms data-
base. The analysis of the individual term then determines if
the frequency count for the individual term is less than a
predetermined term threshold occurrence value. If the fre-
quency count for the individual term is less than a predeter-
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mined term threshold occurrence value, then the individual
term is an infrequent term. Otherwise, the individual term is a
frequent term. In this example embodiment, the multi-user
community terms database is located with the service pro-
vider 80. Other storage locations are contemplated including
a database maintained within the enterprise network 90
instead or in addition to a database at the service provider 80.

The flow begins at block 502 where the exemplary resolu-
tion article scrubbing method parses a resolution article into
individual terms. The flow proceeds to block 504 where the
method selects the individual term next to process. The flow
proceeds to block 512 where the method determines if the
individual term exists in a multi-user community terms data-
base. If the individual term exists, the flow proceeds to block
518 where the method increments a frequency count and sets
a last updated value to the current date and time for the
individual term in the multi-user community terms database.
The flow proceeds to block 514 where the method determines
if the frequency count for the individual term is less than a
predetermined term threshold occurrence value. Similar to
the error message scrubbing method 400, the term threshold
occurrence value criterion may range from an assessment of
immediately recent frequency counts for individual term
occurrence back to months or even years. The term threshold
occurrence value may be customizable, for example it may be
based on what the community of experts concludes is the
proper value that results in individual terms that are part of the
user specific information being removed and individual terms
that are not part of the user specific information being kept.
Alternatively, the term threshold occurrence value may be
created by set or adjusted by a service provider or a user.

If the frequency count for the individual term is less than
the predetermined term threshold occurrence value, the flow
proceeds to block 520 where the method indicates that the
individual term is an infrequent term. The flow proceeds to
block 516 where the method determines if another individual
term remains to process. If another individual term remains to
process, the flow proceeds back to block 504 to select the
individual term next to process as previously described. If
another individual term does not remain to process, the flow
proceeds to block 510 where the method creates a scrubbed
resolution article by keeping the frequent terms in the reso-
Iution article and replacing the infrequent terms with a pre-
determined scrubbed value. In one example embodiment, the
criterion the method uses for keeping the frequent terms in the
resolution article and replacing the infrequent terms in the
resolution article also includes utilizing a dictionary of indi-
vidual terms that indicates whether an individual term is
acceptable or unacceptable to keep in a resolution article. The
method may utilize this dictionary in determining individual
terms that are to be kept or individual terms to be replaced or
both. The method may utilize this dictionary in addition to
determining if an individual term is an infrequent term or an
infrequent term or may utilize this dictionary exclusively. The
individual term dictionary may be created based on an analy-
sis and assessment of immediately recent individual terms
previously encountered back to months or even years. The
individual terms dictionary may be customizable, for
example it may be created based on what the community of
experts concludes are the proper sets of acceptable and unac-
ceptable individual terms that results in individual terms that
is part of one user’s specific information being removed and
individual terms that are not part of that user’s specific infor-
mation being kept. Alternatively, the individual terms dictio-
nary may be created by or adjusted by a service provider or a
user.



US 9,183,074 B2

23

At block 512, if the individual term does not exist in a
multi-user community terms database, the flow proceeds to
block 506 where the method adds the individual term, a
unique term identifier value, a frequency count set to one, and
a last updated value set to the current date and time for the
individual term to the multi-user community terms database.
The flow proceeds to block 514 where the method determines
if the frequency count for the individual term is less than a
predetermined term threshold occurrence value as previously
described.

If the frequency count for the individual term is equal or
greater than the predetermined term threshold occurrence
value, the flow proceeds to block 508 where the method
indicates that the individual term is a frequent term. The flow
proceeds to block 516 where the method determines if
another individual term remains to process. If another indi-
vidual term remains to process, the flow proceeds back to
block 504 to select the individual term next to process and the
flow proceeds as previously described. If another individual
term does not remain to process, the flow proceeds to block
510 where the method creates a scrubbed resolution article by
keeping the frequent terms in the resolution article and replac-
ing the infrequent terms with a predetermined scrubbed value
as described above.

In another embodiment (not shown), the multi-user com-
munity terms database may be periodically checked to
remove each individual term that is an infrequent term and has
not been recently updated. The individual term can be
removed if the frequency count is less than a predetermined
term threshold occurrence value and the last updated value is
equal or greater than a predetermined term time limit value.
This may help with identifying infrequent terms. The indi-
vidual term time limit value criterion may be set to remove
infrequent terms that have not been updated within the last
two weeks. This individual term time limit value may be setto
a different value. The individual term time limit value crite-
rion may range from an assessment of immediately recent
infrequent terms’ last updated values previously encountered
to months or even years. The individual term time limit value
may be customizable, for example it may be based on what
the community of experts concludes is a value just above the
normal frequency for infrequent terms to be updated that
results in removing infrequent terms from the multi-user
community terms database that is part of one user’s specific
information being removed and individual terms that are not
part of that user’s specific information being kept. Alterna-
tively, the individual term time limit value may be set or
adjusted by a service provider or a user.

In another embodiment (not shown), the method uses a
scrubbed resolution article process table to determine if the
individual terms from the scrubbed resolution article have
already been submitted and recorded for this process associ-
ated with the scrubbed resolution article. This determination
is used to prevent the duplication of data in the multi-user
community terms database.

In this other embodiment, the resolution article scrubbing
method 500 shown in FIG. 5 is modified slightly to incorpo-
rate the scrubbed resolution article process table. The modi-
fications are described with reference to FIG. 5. The flow of
the modified method proceeds the same as the flow of method
500 up to block 512, where the modified method determines
if the individual term exists in a multi-user community terms
database. If the individual term exists in a multi-user commu-
nity terms database, instead of the flow proceeding from
block 512 to block 518, the flow of the modified method
proceeds to block 514, eliminating the update to the fre-
quency count for the individual term. The flow of the modified
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method then proceeds the same as the flow of method 500 up
to where the flow ends. Instead of the flow ending, the flow
proceeds to where the modified method determines if the
scrubbed resolution article has already been submitted for
this process. The modified method makes this determination
by comparing a process id submitted with the scrubbed reso-
Iution article to the modified scrubbing method to process ids
previously recorded in a process table for the scrubbed reso-
Iution article in the multi-user community scrubbed system
error database. A comparison resulting in a match indicates
that the scrubbed resolution article has already been submit-
ted for this process. If the modified method determines that
the scrubbed resolution article has already been submitted for
this process, the flow of the modified method ends, preventing
the frequency count for the individual terms from the resolu-
tion article from increasing due to a duplicate scrubbed reso-
Iution article associated with the same process. If the modi-
fied method determines that the scrubbed resolution article
has not already been submitted for this process, the flow
proceeds to where the modified method increments the fre-
quency count and sets the last updated value to the current
date and time for each individual term from the resolution
article in the multi-user community terms database.

FIG. 6 shows an error message resolution monitoring
method 600 in accordance with an embodiment of the present
disclosure. The exemplary method shows an embodiment for
determining if an integrated business process system error has
been resolved or not. Depending on whether the integrated
business process system error has not been resolved, the
method may access detailed monitoring information to deter-
mine if the number of occurrences of the unresolved inte-
grated business process system error is too high or the occur-
rence rate is trending highly and requires attention.
Depending on whether the integrated business process sys-
tem error requires attention, the method may add it to a
resolution article moderator queue for resolution by creating
an experts’ resolution article and notify users that encoun-
tered the error message that the experts’ resolution article is
available.

The flow begins at block 400 where the exemplary error
message resolution monitoring method scrubs an error mes-
sage for an integrated business process system error to create
a scrubbed error message for removing user specific informa-
tion and to allow similar errors to be grouped by common
error text. This is described in an example embodiment in
FIG. 4. The flow proceeds to block 700 where the method
submits the scrubbed error message with process id to a
multi-user community scrubbed system error database. Fur-
ther discussion of the scrubbed error message monitoring
method 700 is found below in an embodiment described with
FIG. 7. The flow proceeds to block 602 where the method
searches the multi-user community scrubbed system error
database for scrubbed resolution articles using the scrubbed
error message. The flow proceeds to block 612 where the
method determines if one or more scrubbed resolution
articles were found. If one or more scrubbed resolution
articles were found, the flow ends as the scrubbed error mes-
sage has a resolution. If a scrubbed resolution article was not
found, the flow proceeds to block 604 where the method
accesses a total count for the unresolved scrubbed error mes-
sage from the multi-user community scrubbed system error
database. The flow proceeds to block 606 where the method
determines if the total count is equal or greater than a prede-
termined threshold count. The predetermined threshold count
criterion may in one example embodiment determine whether
the number of occurrences of the unresolved scrubbed error
message has been equal to or greater than 5 times. The pre-
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determined threshold count may be set to a different value.
The predetermined threshold count criterion may range from
an assessment of immediately recent unresolved scrubbed
error messages occurrences to occurrences over months or
even years. The predetermined threshold count may be cus-
tomizable, for example it may be based on what the commu-
nity of experts concludes is a frequency of occurrence for the
unresolved scrubbed error messages that warrants investiga-
tion and resolution. Alternatively, the predetermined thresh-
old count may be set or adjusted by a service provider or a
user.

It the total count is equal or greater than the predetermined
threshold count, the flow proceeds to block 614 where the
method adds the unresolved scrubbed error message to a
resolution article moderator queue for creating an experts’
resolution article. The flow proceeds to block 616 where the
method updates the multi-user community scrubbed system
error database with the experts’ resolution article. The flow
proceeds to block 618 where the method removes the unre-
solved scrubbed error message from the resolution article
moderator queue. The flow proceeds to block 620 where the
method notifies users that encountered the error message that
the experts’ resolution article is available.

If the total count is less than the predetermined threshold
count, the flow proceeds to block 608 where the method
accesses a trend count for the past seven days for the unre-
solved scrubbed error message in the multi-user community
scrubbed system error database. In this example embodiment,
the trend count time window is set at seven days. This is the
past time window that unresolved scrubbed error message
trends should be monitored to avoid allowing problematic
integrated business processes to go unnoticed and unresolved
for too long. The trend count time window criterion may be
set by the service provider or user to any time period. The
trend count time window will depend on how critical the
integrated business processes are, how often they are
executed and the impact a problematic integrated business
process has on an overall service provider’s or user’s busi-
ness. Some integrated business processes are very critical to
the overall business, others less so. Accordingly, the trend
count time window will be shorter for more critical integrated
business processes, that are executed frequently or that have a
high impact on the service provider’s or user’s overall busi-
ness.

The flow proceeds to block 610 where the method deter-
mines if the trend count is equal or greater than a predeter-
mined threshold trend count. The threshold trend count cri-
terion may in one example embodiment determine whether
the frequency of occurrences within the time window of the
unresolved scrubbed error message has been equal to or
greater than 5 times indicating that the unresolved scrubbed
error message is trending highly and requires attention and
resolution. The threshold trend count may be set to a different
value. The threshold trend count criterion may range from an
assessment of immediately recent unresolved scrubbed error
message frequency of occurrences within the time window
back to months or even years. The threshold trend count may
be customizable, for example it may be based on what the
community of experts concludes is a frequency of occur-
rences within the time window for unresolved scrubbed error
messages that indicates that the unresolved scrubbed error
message is trending highly and warrants an investigation and
resolution. Alternatively, the threshold trend count may be set
or adjusted by a service provider or user.

If the trend count for the scrubbed error message is less
than the predetermined threshold trend count, the flow ends as
the unresolved scrubbed error message is not trending high
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enough to warrant an investigation or resolution. If the trend
count for the unresolved scrubbed error message is equal or
greater than the predetermined threshold trend count, the flow
proceeds to block 614 where the method proceeds as
described above.

FIG. 7 shows a scrubbed error message monitoring method
700 in accordance with an embodiment of the present disclo-
sure. The scrubbed error message monitoring method 700
shows an embodiment for how a multi-user community
scrubbed system error database can be updated with a
scrubbed error message and associated data submitted to the
database. The method maintains a process table for the
scrubbed error message to prevent duplication of data asso-
ciated with the same process that generated the scrubbed error
message in the multi-user community scrubbed system error
database. The method also shows how additional tracking
data associated with the scrubbed error message is main-
tained in the database. The additional tracking data includes
scrubbed error message activity that represents the activity of
an integrated business process system error and similar sys-
tem errors associated with the scrubbed error message in
deployed integrated business processes. The activity data
may reach a level that indicates that the integrated business
process system error and similar system errors require atten-
tion and resolution. In this example embodiment, the multi-
user community scrubbed system error database is located at
a memory device with the service provider 80. Other storage
locations are contemplated including a database maintained
within the enterprise network 90 instead or in addition to a
database at the service provider 80.

The flow begins at block 702 where the exemplary
scrubbed error message monitoring method searches a multi-
user community scrubbed system error database for a
scrubbed error message. The flow proceeds to block 706
where the method determines if the scrubbed error message
was found. If the scrubbed error message was found, the flow
proceeds to block 712 where the method determines if the
scrubbed error message has already been submitted for this
process. If the scrubbed error message has already been sub-
mitted for this process, the flow ends, preventing duplication
of'data for the same process that generated the scrubbed error
message in the database. If the scrubbed error message has
not already been submitted for this process, the flow proceeds
to block 714 where the method increments a total count for
the scrubbed error message in the multi-user community
scrubbed system error database. The total count tracks the
number of times the scrubbed error message has been
encountered in various different deployed integrated business
processes. The flow proceeds to block 708 where the method
adds the scrubbed error message’s unique identifier value,
and a timestamp set to the current time and date to a trend
table for the scrubbed error message in the multi-user com-
munity scrubbed system error database. The timestamp
records the time of the update to the scrubbed error message
in the database. The trend table is a rolling table and only has
entries for scrubbed error messages that have occurred within
the past 7 days. Other time periods for the rolling trend table
are also contemplated. Trend table entries that occurred ear-
lier than that are removed based on the timestamp in the entry
and the current time and date. The trend count is equal to the
number of entries in the trend table for the scrubbed error
message and tracks the activity trend for the scrubbed error
message for the integrated business process system error and
similar system errors encountered in various different
deployed integrated business processes.

The flow proceeds to block 710 where the method adds the
scrubbed error message’s unique identifier value, and the
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process id, to a process table for the scrubbed error message
in the multi-user community scrubbed system error database.
The process id represents the process that generated this
occurrence of the scrubbed error message.

Atblock 706, if the scrubbed error message was not found,
the flow proceeds to block 704 where the method adds the
scrubbed error message, a unique identifier value, a creation
date set to the current date, and a total count set to one, to the
multi-user community scrubbed system error database. The
flow proceeds to block 708 where the method proceeds as
previously described above.

FIG. 8 shows an error message monitoring method 800 in
accordance with an embodiment of the present disclosure.
The error message monitoring method 800 shows how a
monitoring system can access a multi-user community inte-
grated business process execution history database contain-
ing a history of integrated business process execution records
previously gathered from execution of users’ integrated busi-
ness process events to extract recent error messages and their
associated information for scrubbing and submission to a
multi-user community scrubbed system error database.
Recent error messages are the error messages that have not
been previously received by the monitoring system. Upon
submission, tracking information is updated for scrubbed
recent error messages. In this way, the monitoring system
keeps the multi-user community scrubbed system error data-
base up to date. In this example embodiment, the multi-user
community integrated business process execution history
database is located at a memory device with the service pro-
vider 80. Other storage locations are contemplated including
a database maintained within the enterprise network 90
instead or in addition to a database at the service provider 80.

The flow begins at block 802 where the monitoring system
periodically queries and receives recent error messages and
their process ids for an integrated business process system
error from a multi-user community integrated business pro-
cess execution history database. In one embodiment, this
occurs nightly. Other time periods are contemplated, how-
ever. The flow proceeds to block 400 where the method scrubs
the recent error messages to create scrubbed recent error
messages for removing user specific information and to allow
similar errors to be grouped by common error text. The
example error message scrubbing method 400 is found above
with FIG. 4. The flow proceeds to block 700 where the
method submits each scrubbed recent error message with its
process id to a multi-user community scrubbed system error
database. An example embodiment of this step was discussed
above, for example, in FIG. 7.

It should be understood that the methods described in the
embodiments shown in FIG. 3 through FIG. 8 may be con-
ducted in a different order. In one embodiment, the informa-
tion handling system operating the integrated business pro-
cess system error resolution system is the service provider
system/server 80 of FIG. 1. An information handling system
with the enterprise network 90 is also contemplated to run the
integrated business process system error resolution system.
Alternatively, the integrated business process system error
resolution system may be run from a hosted or other third
environment (not shown in FIG. 1).

The information handling system running the integrated
business process system error resolution system in the pres-
ently described embodiment is located in the service provider
system 80. In one particular embodiment, the information
handling system running the integrated business process ini-
tiates an HTTP or other network protocol based web request
to transfer the monitored and gathered detailed status and
error data to storage location in the service provider’s net-
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work 80. Alternatively, an integrated business process system
error resolution system could be maintained within the enter-
prise network 90 or hosted externally. The monitored and
gathered detailed status and error data is reported back to the
integrated business process system error resolution informa-
tion handling system via well-known networked communi-
cation channels using standard communication protocols.
Secured communications may be desirable, and therefore,
encryption techniques may be employed to communicate the
monitored and gathered detailed status and error data.

FIG. 9 shows an information handling system 900 capable
of administering each of the specific embodiments of the
present disclosure. The information handling system 900 can
represent the user device 20, the systems 30, 60, 70, and 80 of
FIG. 1, the system for resolving integrated business process
system errors providing an error resolution graphical user
interface display of 200 of FIG. 2, or another data processing
device associated with the business network system 10. The
information handling system 900 may include a processor
902 such as a central processing unit (CPU), a graphics pro-
cessing unit (GPU), or both. Moreover, the information han-
dling system 900 can include a main memory 904 and a static
memory 906 that can communicate with each other via a bus
908. As shown, the information handling system 900 may
further include a video display unit 910, such as a liquid
crystal display (LCD), an organic light emitting diode
(OLED), a flat panel display, a solid state display, or a cathode
ray tube (CRT). The video display unit 910 may further be
multi-touch screen enabled. Additionally, the information
handling system 900 may include an input device 912, such as
akeyboard, and a cursor control device 914, such as a mouse.
The information handling system 900 can also include a disk
drive unit 916, a signal generation device 918, such as a
speaker or remote control, and a network interface device
920. The information handling system 900 can represent a
server device whose resources can be shared by multiple user
devices, or it can represent an individual user device, such as
a desktop personal computer or a mobile device, such as a
multi-touch screen tablet computer or a multi-touch screen
smart phone, or it can represent various other types of infor-
mation handling systems.

The information handling system 900 may include one or
more bridges (not shown) such as a Northbridge and a South-
bridge and may also include one or more buses (only one bus
908 is shown in FIG. 9) operable to transmit communications
between the various hardware components. The processor
902 in the information handling system may be coupled to the
Northbridge via a front-side bus. The Northbridge may also
be coupled to the Southbridge via a data bus. The Northbridge
may be further coupled to the Main memory 904 and the
Static memory 906 via a memory bus. The Northbridge may
also be coupled to the Video display device 910 via a high
speed graphic bus, for example PCI Express. The South-
bridge is coupled to the 1/O devices including an Alpha-
Numeric Input Device 912, a Cursor Control Device 914, a
Signal Generation Device 918, a Drive unit 922, and a Net-
work interface device 920.

The processor 902 in an information handling system may
communicate, transmit data to and receive data from, any
other device internal to the information handling system via
the front side bus coupled to the Northbridge to a device
coupled directly to the Northbridge, for example, main
memory 904 or Static Memory 906 or communicate to
another device via the front side bus coupled to the North-
bridge, to the data bus coupled between the Northbridge and
the Southbridge and a device coupled directly to the South-
bridge, for example, drive unit storage device 916. The pro-
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cessor 902 in an information handling system may also com-
municate with any device external to the information
handling system, for example, on the network 926, via the
front side bus coupled to the Northbridge to the data bus
coupled between the Northbridge and the Southbridge and
the network interface device coupled to the Southbridge and
coupled to the network 926.

To encapsulate and simplify some of the details described
above, a processor interface device may include a processor
902, a front side bus, and a Northbridge which give the pro-
cessor interface device the ability to communicate directly
with any devices directly connected to the front side bus, for
example the Northbridge and devices directly coupled to the
Northbridge, for example the Main Memory 904 and Static
memory 906. A processor interface device may also include a
processor 902, a front side bus, a Northbridge, a data bus, a
Southbridge and a network interface device 920 which gives
the processor interface device the ability to communicate
directly with the disk unit 916, the network interface device
920 and external devices located on the network 926. The
processor interface device will be referred to throughout the
present disclosure.

For further example, the information handling system 900
for resolving integrated business process system errors may
administer the example methods of FIGS. 3 to 8 above. A user
may be running the example methods on information han-
dling system 900 connected to the network 926. The infor-
mation handling system 900 may operate to provide a search
platform for error resolution to an error message via an error
resolution graphical user interface on the video display 910,
receive the scrubbed resolution articles in rank-order via the
network 926 and display via the error resolution graphical
user interface on the video display 910, send user feedback
via the network 926 for a vote via the error resolution graphi-
cal user interface on the video display 910 on the effective-
ness of the scrubbed error resolution articles, and send a
resolution article via the network 926 via the error resolution
graphical user interface on the video display 910 for the error
message.

The information handling system 900 may operate to
receive a search request from a user via the network 926 for an
error message, execute code to scrub the error message uti-
lizing the multi-user community terms database at a storage
device on drive unit 916, search the multi-user community
scrubbed system error database at a storage device on drive
unit 916 for scrubbed resolution articles using the scrubbed
error message, send the scrubbed resolution articles in rank-
order via the network 926, receive user feedback via the
network 926 for a vote on the effectiveness of each scrubbed
error resolution article, receive a resolution article from a user
via the network 926, execute code to scrub the resolution
article utilizing the multi-user community terms database at a
storage device on drive unit 916, monitor the multi-user com-
munity integrated business process execution history data-
base at a storage device on drive unit 916 for a first recent error
message and submit the scrubbed first recent error message to
a multi-user community scrubbed system error database at a
storage device on drive unit 916.

The information handling system 900 can include a set of
instructions that can be executed to cause the computer sys-
tem to perform any one or more of the methods or computer
based functions disclosed herein. The computer system 900
may operate as a standalone device or may be connected such
as using a network, to other computer systems or peripheral
devices.

In a networked deployment, the information handling sys-
tem 900 may operate in the capacity of a server or as a client
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computer in a server-client user network environment, or as a
peer computer system in a peer-to-peer (or distributed) net-
work environment. The information handling system 900 can
also be implemented as or incorporated into various devices,
such as a personal computer (PC), a tablet PC, a set-top box
(STB), a PDA, a mobile device, a palmtop computer, a laptop
computer, a desktop computer, a communications device, a
wireless telephone, a land-line telephone, a control system, a
camera, a scanner, a facsimile machine, a printer, a pager, a
personal trusted device, a web appliance, a network router,
switch or bridge, or any other machine capable of executing a
set of instructions (sequential or otherwise) that specity
actions to be taken by that machine. In a particular embodi-
ment, the computer system 900 can be implemented using
electronic devices that provide voice, video or data commu-
nication. Further, while a single information handling system
900 is illustrated, the term “system” shall also be taken to
include any collection of systems or sub-systems that indi-
vidually or jointly execute a set, or multiple sets, of instruc-
tions to perform one or more computer functions.

The disk drive unit 916 may include a computer-readable
medium 922 in which one or more sets of instructions 924
such as software can be embedded. Further, the instructions
924 may embody one or more of the methods or logic as
described herein. In a particular embodiment, the instructions
924 may reside completely, or at least partially, within the
main memory 904, the static memory 906, and/or within the
processor 902 during execution by the information handling
system 900. The main memory 904 and the processor 902
also may include computer-readable media. The network
interface device 920 can provide connectivity to a network
926, e.g., a wide area network (WAN), a local area network
(LAN), or other network.

In an alternative embodiment, dedicated hardware imple-
mentations such as application specific integrated circuits,
programmable logic arrays and other hardware devices can be
constructed to implement one or more of the methods
described herein. Applications that may include the apparatus
and systems of various embodiments can broadly include a
variety of electronic and computer systems. One or more
embodiments described herein may implement functions
using two or more specific interconnected hardware modules
or devices with related control and data signals that can be
communicated between and through the modules, or as por-
tions of an application-specific integrated circuit. Accord-
ingly, the present system encompasses software, firmware,
and hardware implementations.

In accordance with various embodiments of the present
disclosure, the methods described herein may be imple-
mented by software programs executable by a computer sys-
tem. Further, in an exemplary, non-limited embodiment,
implementations can include distributed processing, compo-
nent or object distributed processing, and parallel processing.
Alternatively, virtual computer system processing can be
constructed to implement one or more of the methods or
functionality as described herein.

The present disclosure contemplates a computer-readable
medium that includes instructions 924 or receives and
executes instructions 924 responsive to a propagated signal;
so that a device connected to a network 926 can communicate
voice, video or data over the network 926. Further, the
instructions 924 may be transmitted or received over the
network 926 via the network interface device 920.

While the computer-readable medium is shown to be a
single medium, the term “computer-readable medium”
includes a single medium or multiple media, such as a cen-
tralized or distributed database, and/or associated caches and
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servers that store one or more sets of instructions. The term
“computer-readable medium” shall also include any medium
that is capable of storing, encoding, or carrying a set of
instructions for execution by a processor or that cause a
computer system to perform any one or more of the methods
or operations disclosed herein.

In a particular non-limiting, exemplary embodiment, the
computer-readable medium can include a solid-state memory
such as a memory card or other package that houses one or
more non-volatile read-only memories. Further, the com-
puter-readable medium can be a random access memory or
other volatile re-writable memory. Additionally, the com-
puter-readable medium can include a magneto-optical or
optical medium, such as a disk or tapes or other storage device
to store information received via carrier wave signals such as
a signal communicated over a transmission medium. Further-
more, a computer readable medium can store information
received from distributed network resources such as from a
cloud-based environment. A digital file attachment to an
e-mail or other self-contained information archive or set of
archives may be considered a distribution medium that is
equivalent to a tangible storage medium. Accordingly, the
disclosure is considered to include any one or more of a
computer-readable medium or a distribution medium and
other equivalents and successor media, in which data or
instructions may be stored.

Although only a few exemplary embodiments have been
described in detail above, those skilled in the art will readily
appreciate that many modifications are possible in the exem-
plary embodiments without materially departing from the
novel teachings and advantages of the embodiments of the
present disclosure. Accordingly, all such modifications are
intended to be included within the scope of the embodiments
of'the present disclosure as defined in the following claims. In
the claims, means-plus-function clauses are intended to cover
the structures described herein as performing the recited
function and not only structural equivalents, but also equiva-
lent structures.

What is claimed is:

1. A computer-implemented method for resolving an error
of an integrated business process system, the method com-
prising:

scrubbing, via a processor executing instructions, an error

message for the error to remove user specific informa-

tion, wherein scrubbing the error message comprises:

parsing, via the processor, the error message into indi-
vidual terms;

determining, via the processor, if each individual term
represents a frequent term or an infrequent term based
on a frequency count received, via a processor inter-
face device from a multi-user community terms data-
base, indicating a frequency that an individual term
has occurred in previously received error messages;
and

creating, via the processor, a scrubbed error message by
keeping frequent terms in the error message and
replacing infrequent terms with a predetermined
scrubbed value; and

transmitting, via the processor interface device, a search

request to a multi-user community scrubbed system
error database for a first scrubbed resolution article
using the scrubbed error message.

2. The method of claim 1, wherein determining if each
individual term represents an infrequent term further com-
prises determining that the received frequency count for the
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individual term from the multi-user community terms data-
base is less than a predetermined term threshold occurrence
value.

3. The method of claim 1, further comprising:

receiving the search request at a memory device from a
user, via an error resolution graphical user interface via
avideo display device, the search request comprising the
error message for the integrated business process system
error.

4. The method of claim 1, further comprising:

transmitting, via the processor interface device, an update
to the multi-user community terms database for the indi-
vidual term, wherein if the individual term exists in the
multi-user community terms database, then increment-
ing the frequency count for the individual term in the
multi-user community terms database.

5. The method of claim 1, wherein the search request
transmitted to the multi-user community scrubbed system
error database includes a search request based on context
information comprising a shape type, a connector type, a
transformation map, an exception type, or an integration
class.

6. The method of claim 1, further comprising:

the processor interface device receiving data for ranking
the first scrubbed resolution article via a voting system;

displaying, via an error resolution graphical user interface
via a video display device, the first scrubbed resolution
article in a rank-order;

receiving a vote from a user, via the error resolution graphi-
cal user interface via the video display device, that up-
votes or down-votes the first scrubbed resolution article
on its effectiveness in resolving the integrated business
process system error; and

transmitting, via the processor interface device, an update
to the multi-user community scrubbed system error
database with an aggregated vote for the first scrubbed
resolution article to leverage the user’s expertise in
determining effectiveness of the first scrubbed resolu-
tion article.

7. The method of claim 1, further comprising:

receiving a new resolution article, via an error resolution
graphical user interface via a video display device; and

transmitting, via the processor interface device, an update
to add the new resolution article to a resolution article
moderator queue for approval by a community of
experts.

8. The method of claim 7, wherein if the new resolution

article is approved,

scrubbing the new resolution article, via the processor
executing instructions, to remove the user specific infor-
mation to create a new scrubbed resolution article; and

transmitting, via the processor interface device, an update
to the multi-user community scrubbed system error
database with the new scrubbed resolution article.

9. An information handling system for resolving integrated

business process system errors, the system comprising:
a processor executing instructions to scrub an error mes-
sage for an integrated business process system error
from an integrated business process event to remove user
specific information, wherein the processor executing
the instructions to scrub the error message comprises:
the processor executing instructions to parse the error
message into individual terms;

the processor executing instructions to determine if each
individual term represents a frequent term or an infre-
quent term based on a frequency count received via a
processor interface device from a multi-user commu-
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nity terms database at a storage device indicating a
frequency that an individual term has occurred in
previously received error messages; and

the processor executing instructions to create a scrubbed
error message by keeping frequent terms in the error
message and replacing infrequent terms with a prede-
termined scrubbed value; and

the processor interface device for transmitting a search

request to a multi-user community scrubbed system
error database at a storage device for a first scrubbed
resolution article using the scrubbed error message.
10. The information handling system of claim 9, wherein
the processor further determines if each individual term rep-
resents a frequent term by determining whether the frequency
count for the individual term from the multi-user community
terms database is equal to or greater than a predetermined
term threshold occurrence value.
11. The information handling system of claim 9, further
comprising:
the processor interface device transmitting an update to the
multi-user community terms database at the storage
device for the individual term, wherein if the individual
term does not exist in the multi-user community terms
database at the storage device, then the update adds the
individual term, a unique term identifier value, and sets
the frequency count initially to one, for the individual
term to the multi-user community terms database at the
storage device.
12. The information handling system of claim 9, further
comprising:
the processor interface device receiving data for ranking
the first scrubbed resolution article via a voting system;

the processor interface device sending the first scrubbed
resolution article in a rank-order to display, via an error
resolution graphical user interface via a video display
device connected to the information handling system;

the processor interface device receiving a vote from a user,
via the error resolution graphical user interface via the
video display device connected to the information han-
dling system, that up-votes or down-votes the first
scrubbed resolution article on its effectiveness in resolv-
ing the integrated business process system error; and

the processor interface device transmitting an update to the
multi-user community scrubbed system error database
at the storage device with an aggregated vote for the first
scrubbed resolution article to leverage the user’s exper-
tise in determining effectiveness of the first scrubbed
resolution article.

13. The information handling system of claim 9, further
comprising:

the processor interface device receiving a new resolution

article, via an error resolution graphical user interface
via a video display device connected to the information
handling system; and

the processor interface device transmitting an update to add

the new resolution article to a resolution article modera-
tor queue for approval by a community of experts.

14. The information handling system of claim 13, wherein
if the new resolution article is approved by the community of
experts,

the processor scrubbing the new resolution article to

remove user specific information to create a new
scrubbed resolution article; and

the processor interface device transmitting an update to the

multi-user community scrubbed system error database
at the storage device with the new scrubbed resolution
article.
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15. The information handling system of claim 9, further
comprising:

the processor interface device submitting the scrubbed

error message with a process id to the multi-user com-
munity scrubbed system error database at the storage
device.

16. The information handling system of claim 15, wherein
if no scrubbed resolution article to the integrated business
process system error is found,

the processor determining if a trend count for the scrubbed

error message received, via the processor interface
device, from the multi-user community scrubbed system
error database at the storage device is equal to or greater
than a predetermined threshold trend count,

the processor interface device transmitting an update to add

the scrubbed error message to a resolution article mod-
erator queue for creating a scrubbed experts’ resolution
article by a community of experts;

the processor interface device transmitting an update to the

multi-user community scrubbed system error database
at the storage device with the scrubbed experts’ resolu-
tion article; and

the processor interface device transmitting a notification to

users that encountered the integrated business process
system error that the scrubbed experts’ resolution article
is available.

17. A non-transitory computer readable medium compris-
ing instructions to resolve integrated business process system
errors, the instructions comprising instructions to:

scrub an error message for an integrated business process

system error from an integrated business process event
to remove user specific information, wherein the instruc-
tions to scrub the error message further comprise
instructions to:
parse the error message into individual terms;
determine if each individual term represents a frequent
term or an infrequent term based on a frequency count
received via a processor interface device from a data-
base for a multi-user community terms indicating a
frequency that an individual term has occurred in
previously received error messages; and
create a scrubbed error message by keeping frequent
terms in the error message and replacing infrequent
terms with a predetermined scrubbed value; and
transmit, via the processor interface device, a search
request to a database for a multi-user community
scrubbed system error for a first scrubbed resolution
article using the scrubbed error message.

18. The computer readable medium of claim 17, wherein
the instructions to determine if each individual term repre-
sents an infrequent term further comprise instructions to
determine that the frequency count for the individual term is
less than a predetermined term threshold occurrence value.

19. The computer readable medium of claim 17, wherein
the instructions further comprise instructions to:

transmit, via the processor interface device, an update to

the database for the multi-user community terms for the
individual term, wherein if the individual term exists in
the database for the multi-user community terms, then
the update increments the frequency count for the indi-
vidual term in the database for the multi-user commu-
nity terms.

20. The computer readable medium of claim 17, wherein if
no scrubbed resolution article to the integrated business pro-
cess system error is found corresponding to the scrubbed
error message, the instructions further comprise instructions
to:
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determine if a total count received via the processor inter-
face device from the database for the multi-user com-
munity scrubbed system error for the scrubbed error
message is equal to or greater than a predetermined
threshold count,

transmit, via the processor interface device, an update to
add the scrubbed error message to a resolution article
moderator queue to create a scrubbed experts’ resolution
article by a community of experts; and

transmit, via the processor interface device, an update to
add the scrubbed experts’ resolution article to the data-
base for the multi-user community scrubbed system
error.
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